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(57) ABSTRACT

A sheet processing apparatus includes: a conveying roller that
conveys asheet; a lateral registration skew correcting unit that
corrects a position in a width direction orthogonal to a sheet
conveying direction, of the sheet conveyed by the conveying
roller; and a sheet processing portion that performs process-
ing on the sheet conveyed by the conveying roller. A plurality
of types of sheet processing portions is replaceable, and the
sheet processing apparatus includes a puncher controller that
changes an operation of the lateral registration skew correct-
ing unit according to the type of the sheet processing portion.

17 Claims, 18 Drawing Sheets
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SHEET PROCESSING APPARATUS AND
IMAGE FORMING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a sheet processing appara-
tus that processes a sheet and an image forming apparatus
having the same.

2. Description of the Related Art

A sheet processing apparatus disclosed in U.S. Patent
Application Publication No. 2007/051219 Al includes an
attitude correcting portion that corrects print skew and aligns
aleading edge of a sheet by allowing the leading edge to bump
against something and a punching portion having a punch that
performs a punching process on the sheet. The sheet process-
ing apparatus further includes a lateral registration adjust-
ment portion which can adjust the position of the punch of the
punching portion in relation to the sheet of which the attitude
is corrected by the attitude correcting portion in a direction
vertical to amoving direction of the sheet before the punching
portion performs the punching process.

A sheet processing apparatus having such a configuration
that a punching portion is detachably attached to a fixed
support having a driving source of the lateral registration
adjustment portion and the type of the punching portion can
be recognized when the punching portion is attached. Due to
this, the sheet processing apparatus can be easily replaced
according to punching conditions such as a punch hole and
the number of holes and can automatically recognize set
conditions and alignment during replacement.

In a sheet processing apparatus in which a punching por-
tion can be replaced, the punching portion may be replaced
with a scoring portion to cut lines in a sheet or may be
replaced with a perforating portion to make perforations.

However, since it is necessary to press a convex and con-
cave mold with uniform force in a sheet width direction in
order to cut lines uniformly in the sheet, large processing
force is required as compared to punching which can decrease
processing force by punching with a time difference.

Due to this, since it is necessary to decrease a rotating
velocity of a motor which is a driving source to increase
torque, the processing time increases. As a result, productiv-
ity decreases. The same problem occurs in the perforating
portion since the perforating portion performs processing in
the entire sheet width direction.

The present invention has been made in view of the prob-
lem and it is desirable to provide a sheet processing apparatus
of which the productivity is not impaired by a sheet process-
ing portion.

SUMMARY OF THE INVENTION

According to a representative aspect of the present inven-
tion, there is provided a sheet processing apparatus including:
a sheet conveying portion that conveys a sheet; a position
correcting portion that corrects a position in a width direction
orthogonal to a sheet conveying direction, of the sheet con-
veyed by the sheet conveying portion; and a sheet processing
portion that performs processing on the sheet conveyed by the
sheet conveying portion. A plurality of types of sheet process-
ing portions is replaceable, and the sheet processing appara-
tus includes a controller that changes an operation of the
position correcting portion according to the type of the sheet
processing portion.
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2

Further features of the present invention will become
apparent from the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional explanatory view illustrating a
configuration of an image forming apparatus having a sheet
processing apparatus according to the present invention;

FIG. 2 is a block diagram for describing a configuration of
a control system of the image forming apparatus having the
sheet processing apparatus according to the present inven-
tion;

FIG. 3 is a cross-sectional explanatory view illustrating a
configuration of a puncher of the sheet processing apparatus
according to the present invention;

FIG. 4 is a block diagram illustrating a configuration of a
control system of the puncher;

FIG. 5 is a cross-sectional explanatory view illustrating a
configuration of a punch unit of the sheet processing appara-
tus according to the present invention;

FIG. 6 is a cross-sectional explanatory view illustrating
how the punch unit punches holes in a sheet;

FIG. 7 is a cross-sectional explanatory view illustrating a
configuration of a scoring unit of the sheet processing appa-
ratus according to the present invention;

FIG. 8 is a cross-sectional explanatory view when the
scoring unit is seen from a front side;

FIG. 9 is a cross-sectional explanatory view illustrating
how the scoring unit cuts lines in a sheet;

FIG. 10 is a cross-sectional explanatory view illustrating a
sheet in which a line is cut by the scoring unit;

FIG. 11 is a view of a lateral sheet registration correcting
portion of the sheet processing apparatus according to the
present invention when seen from the downstream side in a
sheet conveying direction;

FIG. 12 is a flowchart for describing an operation of the
sheet processing apparatus according to the present inven-
tion;

FIG. 13 is a flowchart for describing an operation of the
sheet processing apparatus according to the present inven-
tion;

FIG. 14 is a flowchart for describing an operation of the
sheet processing apparatus according to the present inven-
tion;

FIG. 15 is a flowchart for describing an operation of the
sheet processing apparatus according to the present inven-
tion;

FIG. 16 is a cross-sectional explanatory view illustrating a
configuration of a perforation unit of the sheet processing
apparatus according to the present invention;

FIG. 17 is a cross-sectional explanatory view illustrating a
configuration of a cutting unit of the sheet processing appa-
ratus according to the present invention; and

FIG. 18 is a cross-sectional explanatory view illustrating a
configuration of a stamping unit of the sheet processing appa-
ratus according to the present invention.

DESCRIPTION OF THE EMBODIMENTS

An embodiment of an image forming apparatus having a
sheet processing apparatus according to the present invention
will be described in detail with reference to the drawings.

<Image Forming Apparatus>

FIG. 1 is a cross-sectional explanatory view illustrating a
configuration of an image forming apparatus having a sheet
processing apparatus according to the present invention. As
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illustrated in FIG. 1, an image forming apparatus 1 includes
an image forming apparatus main body 600 that forms mono-
chrome or color images and a puncher 200 and a finisher 100
connected to the image forming apparatus main body 600.

Thus, a sheet 2 discharged from the image forming appa-
ratus main body 600 can be processed by the puncher 200 and
the finisher 100 connected online. The image forming appa-
ratus main body 600 can be used standalone without the
finisher 100 connected to a discharge port 9.

Moreover, the image forming apparatus main body 600
may incorporate the puncher 200 and the finisher 100 inte-
grally as a sheet discharging device. Here, a position where a
user faces an operation portion 601 in order to input or set
various types of information to the image forming apparatus
main body 600 is referred to as a frontal front side (hereinaf-
ter, front side) of the image forming apparatus 1, and an
apparatus rear side is referred to as a back side.

FIG. 1 illustrates a configuration of the image forming
apparatus 1 when seen from an apparatus front side. The
puncher 200 and the finisher 100 are connected to a lateral
portion of the image forming apparatus main body 600.

Toner images of the four colors yellow, magenta, cyan, and
black are transferred to the sheet 2 supplied from a sheet
cassette 909a or 9095 in the image forming apparatus main
body 600 by photosensitive drums 914a to 9144 or the like,
which serve as image bearing members. The photosensitive
drums 914a to 9144 form image forming portions that form
toner images on the sheet 2.

The sheet 2 is conveyed to a fixing device 904 and the toner
images are fixed thereto. In a single-side print mode, the sheet
2 is directly discharged outside the image forming apparatus
main body 600 from a discharge roller 907.

In a duplex print mode, the sheet 2 is delivered from the
fixing device 904 to a reversing roller 905. The reversing
roller 905 rotates in a reverse direction when the rear end in a
conveying direction of the sheet 2 exceeds a reversing flapper
3. In this way, the sheet 2 is conveyed in a direction toward
duplex conveying rollers 9064 to 9067, which is opposite to
the sheet conveying direction.

Toner images of four colors are transferred to a rear surface
side of the sheet 2 again by the yellow, magenta, cyan, and
black photosensitive drums 914a to 9144 and the like. The
sheet 2 in which the toner images are transferred to both sides
thereof is conveyed to the fixing device 904 again, and the
toner images are fixed. After that, the sheet 2 is discharged
outside the image forming apparatus main body 600 by the
discharge roller 907.

<Controller>

FIG. 2 is a block diagram illustrating a configuration of a
controller 4 that controls the image forming apparatus 1. In
FIG. 2, a central processing unit (CPU) circuit portion 630
includes a CPU 629, a read only memory (ROM) 631, a
random access memory (RAM) 655.

The CPU circuit portion 630 controls a document feeder
controller 632, an image reader controller 633, an image
signal controller 634, a printer controller 635, a finisher con-
troller 636, a puncher controller 638 serving as a controller,
and an external interface 637.

The CPU circuit portion 630 performs control according to
the setting of the operation portion 601 and a program stored
in the ROM 631. The document feeder controller 632 controls
a document feeder 650. The image reader controller 633
controls an image reader 5.

The printer controller 635 controls the image forming
apparatus main body 600. The puncher controller 638 con-
trols the puncher 200 serving as a sheet processing portion
that performs predetermined processing on the sheet 2 con-
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4

veyed by a conveying roller 211 which serves as a sheet
conveying portion illustrated in FIG. 3.

The finisher controller 636 controls the finisher 100. In the
present embodiment, a configuration in which the puncher
controller 638 is mounted on the puncher 200 and the finisher
controller 636 is mounted on the finisher 100 will be
described.

The present invention is not limited to this, and the puncher
controller 638 and the finisher controller 636 may be provided
in the image forming apparatus main body 600 integrally with
the CPU circuit portion 630 so that the puncher 200 and the
finisher 100 are controlled by the image forming apparatus
main body 600.

The RAM 655 is used as an area for temporarily storing
control data and a work area for operations associated with
control. The external interface 637 is an interface from a
personal computer (PC) 620, develops print data to create an
image and outputs the image to the image signal controller
634.

An image read by an image sensor 5a is output from the
image reader controller 633 to the image signal controller
634. The image output from the image signal controller 634 to
the printer controller 635 is input to an exposure controlling
portion (not illustrated) that controls a laser scanner 10 that
serves as an image exposing portion.

The puncher controller 638 is mounted on the puncher 200
and controls the driving of the entire puncher 200 by exchang-
ing information with the CPU circuit portion 630 of the image
forming apparatus 1. The finisher controller 636 is mounted
on the finisher 100 and controls the driving of the entire
finisher 100 by exchanging information with the CPU circuit
portion 630 of the image forming apparatus 1. The puncher
controller 638 and the finisher controller 636 controls various
motors, sensors, and the like provided in the image forming
apparatus 1.

<Puncher>

FIG. 3 is a cross-sectional view of the puncher 200. The
puncher 200 sequentially receives the sheets 2 discharged
from the discharge port 9 of the image forming apparatus
main body 600. Then, the puncher 200 performs a punching
process to make holes in the received sheet 2. Alternatively,
the puncher 200 includes a punch path 6 in which a scoring
process is performed to cut lines in the sheet 2.

The sheet processing in the puncher 200 operates accord-
ing to the setting of the user with the aid of the operation
portion 601 provided in the image forming apparatus main
body 600. The sheet 2 discharged from the discharge port 9 of
the image forming apparatus main body 600 is delivered to
the conveying roller 202 of the puncher 200. In this case, a
delivery timing of the sheet 2 is also detected by an entrance
sensor 201.

The sheet 2 is conveyed to a processing portion 8 by con-
veying rollers 208 to 211. Moreover, the sheet 2 passes
through a conveying path 232 of a punch unit 220 illustrated
in FIGS. 3 and 5. Moreover, the attitude of the sheet 2 is
corrected by a lateral registration skew correcting unit 250
serving as a position correcting portion that corrects the posi-
tion in a width direction orthogonal to the sheet conveying
direction of the sheet 2 which is nipped and conveyed by the
conveying roller which includes active rollers 251a and 2515
and follower rollers 252a and 2525 illustrated in FIG. 11.

After the sheet 2 stops at a predetermined position in the
sheet conveying direction, a press driving unit 280 serving as
a driving portion that drives the punch unit 220 serving as a
punching portion which is a sheet processing portion and
makes holes in the sheet 2 operates the punch unit 220 to make
holes in the sheet 2.
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The sheet 2 in which holes are formed by the punch unit
220 is nipped and conveyed by the conveying roller 211 again
and is further conveyed by conveying rollers 214 to 216 and
206 to be delivered to the finisher 100 on the downstream side.

A plurality of punch units 220 is prepared as a plurality of
kinds of sheet processing portions configured to form differ-
ent numbers of holes having different hole shapes and the
punch unit 220 is mounted so as to be appropriately replaced.
A unit identification sensor 222 reads type information stored
in a storage portion of an integrated circuit (IC) chip 221
serving as a storage portion mounted on the punch unit 220.

In this way, the type of the punch unit 220 mounted on the
processing portion 8 is identified. Alternatively, specifically,
whether a scoring unit 300 (described later) serving as a
scoring portion that performs scoring to cut lines in the sheet
2 is mounted on the processing portion 8 is identified. Alter-
natively, whether a perforation unit 400 that makes perfora-
tions in the sheet 2 is mounted on the processing portion 8 is
identified. Alternatively, whether a cutting unit 500 that cuts
the sheet 2 is mounted on the processing portion 8 is identi-
fied. Alternatively, whether a stamping unit 800 that stamps
marks or the like on the sheet 2 is mounted on the processing
portion 8 is identified. The configuration of the respective
processing units will be described later.

As illustrated in FIG. 4, the puncher controller 638 has a
central processing unit (CPU) 701 that includes a microcom-
puter. Further, the puncher controller 638 includes a random
access memory (RAM) 702 and a read only memory (ROM)
703. Further, the puncher controller 638 includes an input/
output (I/O) interface 705 serving as an input-output portion,
a communication interface 706, and a network interface 704.

A conveyance controller 707 controls conveying of the
sheet 2. Moreover, a punch driving controller 708 controls a
cam driving motor M1 to rotate a cam 282. A punch unit
identifying portion 709 reads type information stored in a
storage portion of the IC chip 221 serving as a storage portion
incorporated into the punch unit 220 to thereby identify the
type of the punch unit 220 mounted.

The punch unit identifying portion 709 also identifies
another processing unit such as the scoring unit 300 as well as
the punch unit 220 based on a signal from the unit identifica-
tion sensor 222.

In a lateral registration skew correction controller 710, a
home position detecting sensor 269 and a shift driving motor
M4 control a shift portion 267 illustrated in FIG. 11 and active
roller driving motors M2 and M3 control an active roller 251.
Various sensor signals are input to an input port of the I/O
interface 705. A control block (not illustrated) and various
driving systems connected via various drivers (not illustrated)
are connected to an output port of the /O interface 705.

<Punch Unit>

FIG. 5 is a cross-sectional view of the punch unit 220 when
seen from the downstream side in the sheet conveying direc-
tion. Punch blades 224a to 224c are attached to a movable
plate 223. Die holes 226a to 226¢ are formed in a die plate
225. When the sheet 2 moves through the conveying path 232
formed by a conveyance guide 227 of the punch unit 220, the
punch blades 2244 to 224c¢ fixed to the movable plate 223
move downward from the upper side of FIG. 5. When the
punch blades 224a to 224¢ engage with the die holes 226a to
226¢, holes are formed in the sheet 2 by the punch blades 224a
to 224c.

The die plate 225 and the conveyance guide 227 are in such
a positional relation as to form the conveying path 232 with
spacers 231a and 2315 interposed therebetween. Moreover,
the conveyance guide 227 also performs the role of a guide
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that guides the punch blades 224a to 224c¢ to the die holes
226at0 226¢ that faces the punch blades 224a to 224c, respec-
tively.

The movable plate 223 is supported by shaft guides 228a
and 2285b. As illustrated in FIG. 6, the movable plate 223 is
pressed by the cam 282 illustrated in FIG. 3. In this way, the
punch blades 224a to 224¢ engage with the die holes 226a to
226¢ and holes can be formed in the sheet 2 present in the
conveying path 232.

The release springs 230a and 2306 are springs that push up
the pressed movable plate 223 and a top dead point of the
movable plate 223 is at a position where the movable plate
223 abuts stoppers 229a and 2295. The punch blades 224a to
224c¢ have slightly different lengths from an attachment sur-
face of the movable plate 223 and sequentially engage with
the die holes 2264 to 226¢. In this way, the load when making
holes in the sheet 2 is decreased.

FIG. 5 is an example of a three-hole punch unit 220 for
making three holes in the sheet 2. Besides this, various punch
units 220 having two holes, four holes, and a larger number of
holes are also applicable. The type information is written and
stored in the storage portion of the IC chip 221 serving as a
storage portion so that the type of the punch unit 220 can be
identified. When the unit identification sensor 222 of the
puncher 200 reads the type information of the punch unit 220,
it is possible to identify which type of the punch unit 220 is
mounted on the processing portion 8.

<Scoring Unit>

FIG. 7 is a cross-sectional view of the scoring unit 300
when seen from the downstream side in the sheet conveying
direction. FIG. 8 is a view when the scoring unit 300 is seen
from the apparatus front surface. A die plate 305 has a scoring
groove 306. Shaft guides 307a and 3075 are provided on the
die plate 305, and a movable plate 301 and a blade plate 303
are supported so as to be slidable along the shaft guides 3074
and 3075.

A scoring blade 304 is provided on the blade plate 303 and
is configured to engage with the scoring groove 306 to cut
lines in the sheet 2. FIG. 10 illustrates a cross-section of the
sheet 2 in which a line is cut by the scoring blade 304. A
scored portion 2a is formed in the sheet 2 by the scoring blade
304.

Pressing springs 302a to 302¢ are provided between the
movable plate 301 and the blade plate 303. The movable plate
301 is supported by the shaft guides 307a and 3075. As
illustrated in FIG. 9, the movable plate 301 is pressed by the
cam 282 illustrated in FIG. 3. In this way, the blade plate 303
is pressed by extension force of the pressing springs 3024 to
302¢ and the scoring blade 304 engages with the scoring
groove 306. In this way, lines can be cut in the sheet 2 present
in the conveying path 312.

Release springs 3084 and 3086 are springs that push up the
pressed blade plate 303. A top dead point of the blade plate
303 is at a position where the blade plate 303 abuts stoppers
3094 and 3095, and a top dead point of the movable plate 301
is at a position where the movable plate 301 abuts stoppers
3104 and 3104.

Uniform force is applied to an entire area in the sheet width
direction of the scoring blade 304 when the scoring blade 304
engages with the scoring groove 306. Due to this, larger force
is required for the scoring process as compared to when holes
are formed in the sheet 2 sequentially by the punch blades
224a to 224c illustrated in FIG. 6.

In the scoring unit 300, the type information is written and
stored in the storage portion of an IC chip 311 serving as a
storage portion for identifying the type of the scoring unit
300. When the unit identification sensor 222 of the puncher
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200 reads the type information of the scoring unit 300, it is
possible to identify the scoring unit 300 mounted on the
processing portion 8.

<Punch Driving Portion>

The press driving unit 280 of FIG. 3 includes the cam 282
that presses an upper surface of the movable plate 223 of the
punch unit 220 or an upper surface of the movable plate 301
of the scoring unit 300. Further, the press driving unit 280
includes a cam shaft 281 and the cam driving motor M1 that
rotates the cam shaft 281. The cam 282 is eccentric about the
center of the cam shaft 281 and is configured to be pivotable
between a position where the cam 282 presses the upper
surfaces of the movable plates 223 and 301 and a position
where the cam 282 does not press the upper surfaces.

<Lateral Registration Skew Correcting Unit>

The attitude of the sheet 2 is controlled by a sheet edge
detecting sensor 213, a lateral registration detecting sensor
241, and the lateral registration skew correcting unit 250
illustrated in FIG. 3. The sheet edge detecting sensor 213 is
provided so as to detect the position in the conveying direc-
tion of the sheet 2 to synchronize the driving timing of the
lateral registration skew correcting unit 250. The lateral reg-
istration detecting sensor 241 is provided so as to detect how
much the position in the width direction of the sheet 2 being
conveyed deviates from a sheet center of the puncher 200.

FIG. 11 is a diagram of the lateral registration skew cor-
recting unit 250 when seen from the downstream side in the
sheet conveying direction. An upper guide 257 and a lower
guide 258 form a conveying path 266, and the active rollers
251a and 2515 and the follower rollers 2524 and 2524 that
convey the sheet 2 in the conveying path 266 are disposed.
The active rollers 251a and 2515 are rotated by the active
roller driving motors M2 and M3 with the aid of gears 2564
and 2565 and 2554 and 2555 and roller shafts 254a and 2545,
respectively.

Skew detecting sensors 253a and 2535 detect the leading
edge of the sheet 2 being conveyed to calculate an amount of
skew from a difference in detection timing. The skew of the
sheet 2 is corrected by causing the active rollers 251a and
251b to rotate at different velocities so as to cancel the amount
of skew. The active rollers 251a and 2515 are configured as a
sheet skew correcting portion that corrects skew of the sheet
2 conveyed by the conveying roller 211.

The active rollers 251a and 2515 and the skew detecting
sensors 253a and 2535 are mounted on the shift portion 267.
The shift portion 267 has bearings 261a and 2615 and is
supported so as to be shifted by moving in a left-right direc-
tion of FIG. 11 along a shaft 268 which is supported by a front
plate 260 and a rear plate 259 of the puncher 200.

The shift portion 267 is connected to a portion of a timing
belt 263 which is rotatably stretched by pulleys 264 and 265
by a connecting portion 262. The timing belt 263 rotates with
the pulley 264 that is rotated by the shift driving motor M4,
and the shift portion 267 is shifted by moving in the left-right
direction of FIG. 11 with the movement in the left-right
direction of FIG. 11 of the timing belt 263.

<Punching Mode Operation>

Next, an operation in a punching mode of the sheet 2 will be
described with reference to the flowcharts illustrated in FIGS.
12 to 15. When a user selects a punching mode using the
operation portion 601 in step S1 of FIG. 12, a message is
displayed to instruct the user to insert the punch unit 220 in
the puncher 200 (step S2).

The user inserts the punch unit 220 in the puncher 200 (step
S3). Then, the unit identification sensor 222 identifies the type
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of the processing unit mounted on the puncher 200 to know
whether the processing unit is the punch unit 220 or the
scoring unit 300 (step S4).

A processing mode selected and the type of the punch unit
220 are checked (step S5), and if the mode does not match the
type, a message is displayed to instruct the user to replace
with a correct type (step S6). The operations of steps S3 to S6
are repeated until a processing unit matching the selected
processing mode is inserted.

When it is determined in step S5 that a processing unit
matching the selected processing mode is inserted, the flow
proceeds to step S7, and a window for inputting details of the
mode is displayed (step S7). When a punching mode is
selected in step S7, the flow proceeds to step S8 illustrated in
FIG. 13 and a sheet size, a print count, and a type of sheet are
selected and a punching position is input (step S9). When
copying starts (step S10), printing starts.

Subsequently, a conveying motor M6 rotates and the con-
veying rollers 202 and 208 to 211 rotate (step S11).

When the sheet 2 is delivered from the discharge port 9 of
the image forming apparatus main body 600 to the puncher
200, the entrance sensor 201 is turned ON (step S12). When
aleading edge ofthe conveyed sheet 2 is detected by the sheet
edge detecting sensor 213 (step S13), the active roller driving
motors M2 and M3 rotate the active roller 251 and the fol-
lower roller 252 (step S14).

The sheet 2 is nipped by the active roller 251 and the
follower roller 252. When the sheet 2 is detected by the skew
detecting sensors 2534 and 2535 (step S15), a follower roller
2115 is retracted from a driving roller 211a by a solenoid (not
illustrated) and the nipping of the sheet 2 is released (step
S16).

The amount of skew of the sheet 2 is calculated based on a
difference in detection timing of the skew detecting sensors
253a and 2535 (step S17). The skew of the sheet 2 is corrected
by individually changing the conveying velocities of the
active rollers 251a and 25154 for a predetermined period so
that the skew of the sheet 2 is cancelled (step S18).

When the skew of the sheet 2 is corrected, the conveying
velocities of the active rollers 251a and 2515 are changed so
as to rotate at the same velocity (step S19). The lateral regis-
tration detecting sensor 241 detects a lateral edge position of
the sheet 2 (step S20). A lateral misregistration amount of the
sheet 2 in relation to the sheet center is measured, and the shift
driving motor M4 is rotated to move the shift portion 267 at a
predetermined moving velocity V1 to correct the lateral mis-
registration of the sheet 2 (steps S21 and S22).

In this way, the sheet position is corrected so that punch
holes are formed at correct positions in the sheet width direc-
tion. When the rear edge of the sheet 2 is detected by the sheet
edge detecting sensor 213 (step S23) and the sheet 2 is con-
veyed by a predetermined amount, the active roller 251 and
the follower roller 252 stop (step S24). Moreover, the con-
veying rollers 208 to 211 also stop (step S25). In this way, the
punch hole positions in the sheet conveying direction are
determined. After that, the cam driving motor M1 is driven to
make one revolution at a predetermined punching velocity V3
to perform the punching process on the sheet 2 (steps S26 and
S27).

After that, a conveying motor M7 is driven to rotate the
conveying rollers 206 and 214 to 216 (step S28) and to rotate
the active roller 251 (step S29). The sheet 2 in which holes are
formed by the punch unit 220 is delivered from the puncher
200 to the finisher 100.

A discharge sensor 207 detects completion of discharge of
the sheet 2 outside the puncher 200 (steps S31 and S32). The
follower roller 2115 retracted by the solenoid (not illustrated)
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returns to a nip position where the follower roller 2116
presses against the driving roller 211a (step S33). Moreover,
the active roller 251 stops (step S33) and the conveying motor
M7 is stopped to stop rotation of the conveying rollers 206
and 214 to 216 (step S34).

In step S35, it is determined whether the present sheet is the
last sheet 2. When the present sheet is not the last sheet 2, the
operations of steps S11 to S35 are repeated. When it is deter-
mined in step S35 that the present sheet is the last sheet 2, the
job is completed.

<Scoring Mode Operation>

Next, an operation in a scoring mode of the sheet 2 will be
described with reference to the flowchart illustrated in FIG.
14. Since the operations of steps S1 to S7 illustrated in FIG.
12 are the same as those described above, redundant descrip-
tion thereof will not be provided and the operations of steps
starting with step S51 illustrated in FIG. 14 will be described.
When the user selects a scoring mode using the operation
portion 601 in step S1 illustrated in FIG. 12, a window for
inputting details of the mode is displayed in step S7 similarly
to steps S2 to S7.

Subsequently, the flow proceeds to step S51 illustrated in
FIG. 14 and a sheet size, a print count, and a type of sheet are
selected and a scoring position is input (step S52). When
copying starts (step S53), printing starts. Subsequently, the
conveying motor M6 rotates and the conveying rollers 202
and 208 to 211 rotate (step S54).

When the sheet 2 is delivered from the discharge port 9 of
the image forming apparatus main body 600 to the puncher
200, the entrance sensor 201 is turned ON (step S55).

Subsequently, a leading edge of the sheet 2 conveyed by the
conveying rollers 208 to 210 is detected by the sheet edge
detecting sensor 213 (step S56). Then, the active roller driv-
ing motors M2 and M3 rotate the active roller 251 and the
follower roller 252 (step S57).

The sheet 2 is nipped and conveyed by the active roller 251
and the follower roller 252 and is detected by the skew detect-
ing sensors 253a and 25356 (step S58). Then, the follower
roller 2115 is retracted from the driving roller 211a by the
solenoid (not illustrated) and the nipping is released (step
S59).

The amount of skew of the sheet 2 is calculated based on a
difference in detection timing of the skew detecting sensors
253a and 2535 (step S60). The skew of the sheet 2 is corrected
by individually changing the conveying velocities of the
active rollers 251a and 2516 for a predetermined period so
that the skew of the sheet 2 is cancelled (step S61).

When the skew of the sheet 2 is corrected, the conveying
velocities of the active rollers 251a and 2515 are changed so
as to rotate at the same velocity (step S62). The lateral regis-
tration detecting sensor 241 detects a lateral edge position of
the sheet 2 (step S63). A lateral misregistration amount of the
sheet 2 in relation to the sheet center is measured, and the shift
driving motor M4 is rotated to move the shift portion 267 at a
predetermined moving velocity V2 higher than that of the
punching mode. In this way, the lateral misregistration of the
sheet 2 is corrected (steps S64 and S65).

The puncher controller 638 serving as a controller changes
the operation of the lateral registration skew correcting unit
250 according to the type of the punch unit 220 and the
scoring unit 300 serving as the sheet processing portion.

A lateral registration correction processing time is short-
ened by moving the shift portion 267 at a moving velocity V2
(>V1) higher than the moving velocity V1 during the punch-
ing mode. Since the scoring process is performed by the
scoring blade 304 and the scoring groove 306 which extend in
the entire area in the sheet width direction, the scoring process

10

15

20

25

30

35

40

45

50

55

60

65

10

does not require high positional accuracy in the sheet width
direction. Thus, it is possible to shorten a lateral registration
correction processing time by sacrificing the positional accu-
racy to increase the moving velocity V2 of the shift portion
267.

When the rear edge of the sheet 2 is detected by the sheet
edge detecting sensor 213 (step S66) and the sheet 2 is con-
veyed by a predetermined amount, the active roller 251 stops
(step S67). Moreover, the conveying rollers 208 to 211 also
stop (step S68). In this way, the scoring positions in the sheet
conveying direction are determined. After that, the cam driv-
ing motor M1 is driven to make one revolution at a predeter-
mined scoring velocity V4 (<V3) lower than the punching
velocity V3 to perform the scoring process (steps S69 and
S70).

The reason why the scoring velocity V4 is set to be lower
than the punching velocity V3 is to decrease the rotating
velocity of the cam driving motor M1 to increase torque
because the scoring process requires larger force than the
punching process. Due to this, although the scoring process-
ing time increases, a total processing time does not increase
because the lateral registration correction processing time is
shortened as described above.

After that, the conveying motor M7 is driven to rotate the
conveying rollers 206 and 214 to 216 (step S71). Moreover,
the active roller 251 is rotated (step S72) to deliver the sheet
2 from the puncher 200 to the finisher 100. The discharge
sensor 207 detects completion of discharge of the sheet 2
outside the puncher 200 (steps S73 and S74).

After that, the solenoid (not illustrated) is turned OFF so
that the retracted follower roller 21154 returns to the nip posi-
tion where the follower roller 2115 presses against the driving
roller 211a (step S75). Moreover, the active roller 251 stops
(step S76) and the conveying motor M7 is stopped to stop the
conveying rollers 206 and 214 to 216 (step S77).

In step S78, it is determined whether the present sheet is the
last sheet 2. When the present sheet is not the last sheet 2, the
operations of steps S54 to S78 are repeated. When it is deter-
mined in step S78 that the present sheet is the last sheet 2, the
job is completed.

In the case of the scoring process, some sheet processing
apparatuses have a large margin in the sheet width direction of
a conveying path of the puncher 200 in relation to lateral
misregistration of the sheet 2 discharged from the discharge
port 9 of the image forming apparatus main body 600. In this
case, as illustrated in FIG. 15, the operation of step S63 of
FIG. 14 in which the lateral registration detecting sensor 241
detects alateral edge position of the sheet 2 and the operations
of'steps S64 and S65 in which the shift portion 267 is moved
to correct the lateral misregistration of the sheet 2 may not be
performed.

In this case, the puncher controller 638 controls whether
the lateral registration skew correcting unit 250 serving as the
position correcting portion will be operated according to the
type of the punch unit 220 and the scoring unit 300 serving as
the sheet processing portion.

The puncher controller 638 operates the lateral registration
skew correcting unit 250 when the sheet processing portion is
the punch unit 220. On the other hand, the puncher controller
638 does not operate the lateral registration skew correcting
unit 250 when the sheet processing portion is the scoring unit
300.

<Other Processing Units>

In addition to the processing units that perform the punch-
ing process and the scoring process, the processing unit
includes a perforation unit 400 serving as a perforating por-
tion that forms perforations in the sheet 2, a cutting unit 500
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serving as a cutting portion that cuts the sheet 2, and a stamp-
ing unit 800 serving as a stamping portion that stamps marks
on the sheet 2.

Although the perforation and cutting processes of which
details will be described later require a long processing time
because the processes are performed on the entire area in the
sheet width direction, these processes do not require high
lateral registration accuracy in the sheet width direction.

There are cases where lateral registration is not corrected
with such a high accuracy. Due to this, it is possible to shorten
a lateral registration correction processing time as in the
scoring process. In contrast, in the case of a stamping process,
it is necessary to align the stamping position in the width
direction ofthe sheet 2 for respective sheets 2. However, since
the stamping process is performed on only a portion of the
sheet 2, the stamping force is small and the processing time is
short.

Due to this, the stamping process requires such control as
to correct the lateral registration with high accuracy as in the
punching process. Although the processing mode has been
described by way of the examples of the punching process
and the scoring process, a stamping process may be per-
formed instead of the punching process and a perforation
process and a cutting process may be performed instead of the
scoring process.

Hereinafter, the configuration of the perforation unit 400,
the cutting unit 500, and the stamping unit 800 will be
described with reference to FIGS. 16 to 18.

<Perforation Unit>

FIG. 16 is a cross-sectional explanatory view of the perfo-
ration unit 400 when seen from the downstream side in the
sheet conveying direction. Shaft guides 407a and 4075 are
provided on a die plate 405, and a movable plate 401 and a
blade plate 403 are supported so as to be slidable along the
shaft guides 407a and 4075.

A perforation blade 404 is provided on the blade plate 403
and is configured to engage with a cutting board 406 formed
of a hard rubber-like elastic body to form perforations in the
sheet 2. Pressing springs 402a to 402¢ are provided between
the movable plate 401 and the blade plate 403. The movable
plate 401 is pressed by the cam 282 illustrated in FIG. 3. In
this way, the blade plate 403 is pressed by extension force of
the pressing springs 4024 to 402¢. As a result, the perforation
blade 404 cuts into the cutting board 406.

Release springs 408a and 4085 are springs that push up the
pressed blade plate 403. A top dead point of the blade plate
403 is at a position where the blade plate 403 abuts stoppers
4094 and 4095, and a top dead point of the movable plate 401
is at a position where the movable plate 401 abuts stoppers
410q and 4105. Uniform force is applied to an entire area in
the sheet width direction of the perforation blade 404 when
the perforation blade 404 engages with the cutting board 406.

Due to this, larger force is required for the perforation
process as compared to when holes are formed in the sheet 2
sequentially by the punch blades 2244 to 224c illustrated in
FIG. 6. In the perforation unit 400, the type information is
written and stored in the storage portion of an IC chip 411
serving as a storage portion for identifying the type of the
perforation unit 400. When the unit identification sensor 222
of'the puncher 200 reads the type information, itis possible to
identify that the perforation unit 400 is mounted.

<Cutting Unit>

FIG. 17 is a cross-sectional view of the cutting unit 500
when seen from the downstream side in the sheet conveying
direction. An upper cutting blade 524 is attached to a movable
plate 523. A lower cutting blade 526 is attached to a die plate
525 and engages with the upper cutting blade 524 to snip off
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the sheet 2. The die plate 525 and a conveyance guide 527 are
separated from each other with spacers 531a and 5315 inter-
posed therebetween and are in such a positional relation as to
form a conveying path 532.

The movable plate 523 is supported by shaft guides 528a
and 5285. When the movable plate 523 is pressed by the cam
282 illustrated in FIG. 3, the upper cutting blade 524 engages
with the lower cutting blade 526 and the sheet 2 present in the
conveying path 532 can be cut. Release springs 530a and
5305 are springs that push up the pressed movable plate 523,
and a top dead point of the movable plate 523 is at a position
where the movable plate 523 abuts stoppers 529a and 5295.

A cutting edge of the upper cutting blade 524 gradually
engages with the lower cutting blade 526 in the sheet width
direction so that the sheet 2 is cut little by little. Since the
entire area in the sheet width direction is cut little by little, the
processing time increases as compared to the punching pro-
cess.

In the cutting unit 500, the type information is written and
stored in a storage portion provided an IC chip 521 serving as
a storage portion for identifying the type of the cutting unit
500. When the unit identification sensor 222 of the puncher
200 reads the type information, it is possible to identify that
the cutting unit 500 is mounted on the processing portion 8.

<Stamping Unit>

FIG. 18 is a cross-sectional view of the stamping unit 800
when seen from the downstream side in the sheet conveying
direction. Shaft guides 807a and 8075 are provided on a die
plate 805, and a movable plate 801 and a blade plate 803 are
supported so as to be slidable along the shaft guides 8074 and
8075.

A stamp 804 is provided on the blade plate 803 and is
configured to engage with a cutting board 806 formed of a
hard rubber-like elastic body to stamp marks on the sheet 2.
Pressing springs 802a to 802¢ are provided between the mov-
able plate 801 and the blade plate 803. The movable plate 801
is pressed by the cam 282 illustrated in FIG. 3. In this way, the
blade plate 803 is pressed by extension force of the pressing
springs 8024 to 802¢ and the stamp 804 cuts into the cutting
board 806. As a result, marks can be formed on the sheet 2
present in a conveying path 812.

Release springs 808a and 8086 are springs that push up the
pressed blade plate 803. A top dead point of the blade plate
803 is at a position where the blade plate 803 abuts stoppers
8094 and 8096, and a top dead point of the movable plate 801
is at a position where the movable plate 801 abuts stoppers
810a and 8105. Force is applied to the stamp 804 only when
the stamp 804 engages with the cutting board 806.

Due to this, the stamping process does not require such
force as large as required for the scoring process, the perfo-
ration process, and the cutting process which are performed
on the entire area in the sheet width direction. In the stamping
unit 800, the type information is written and stored in a
storage portion provided in an IC chip 811 serving as a stor-
age portion for identifying the type of the stamping unit 800.
When the unit identification sensor 222 of the puncher 200
reads the type information, it is possible to identify that the
stamping unit 800 is mounted on the processing portion 8.

As described above, the puncher controller 638 serving as
a controller performs the following control. The sheet pro-
cessing portion mounted on the processing portion 8 of the
puncher 200 includes the punch unit 220, the scoring unit 300,
the perforation unit 400, the cutting unit 500, and the stamp-
ing unit 800. The puncher controller 638 determines whether
the lateral registration skew correcting unit 250 will be oper-
ated according to the type of the sheet processing portion.
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For example, when the sheet processing portion mounted
on the processing portion 8 of the puncher 200 is the punch
unit 220 serving as a punching portion, the puncher controller
638 operates the lateral registration skew correcting unit 250.
When the sheet processing portion mounted on the process-
ing portion 8 of the puncher 200 is the scoring unit 300
serving as a scoring portion, the puncher controller 638 does
not operate the lateral registration skew correcting unit 250.

When the sheet processing portion is the punch unit 220 or
the stamping unit 800, the puncher controller 638 operates the
lateral registration skew correcting unit 250. On the other
hand, when the sheet processing portion is the scoring unit
300, the perforation unit 400, or the cutting unit 500 other
than the punch unit (punching portion) 220 and the stamping
unit (stamping portion) 800, the puncher controller 638 may
not operate the lateral registration skew correcting unit 250.

Alternatively, the puncher controller 638 may decrease the
following processing velocities to be lower than the punching
velocity or the stamping velocity when the sheet processing
portion is the punch unit 220 or the stamping unit 800. That is,
the puncher controller 638 may decrease the respective pro-
cessing velocities such as the scoring velocity, the perforation
velocity, and the cutting velocity when the sheet processing
portion is the scoring unit 300, the perforation unit 400, or the
cutting unit 500 other than the punch unit 220 and the stamp-
ing unit 800.

Alternatively, the puncher controller 638 may increase the
following moving velocities to be higher than the moving
velocity of the lateral registration skew correcting unit 250
when the sheet processing portion is the punch unit 220 or the
stamping unit 800. That is, the puncher controller 638 may
increase the moving velocity of the lateral registration skew
correcting unit 250 when the sheet processing portion is the
scoring unit 300, the perforation unit 400, or the cutting unit
500 other than the punch unit 220 and the stamping unit 800.

The press driving unit 280 of the present embodiment
operates the punch unit 220. The press driving unit 280 is
configured as a common driving portion that drives the punch
unit 220, the stamping unit 800, the scoring unit 300, the
perforation unit 400, and the cutting unit 500 serving as the
sheet processing portion.

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2013-267107, filed Dec. 25, 2013, which is
hereby incorporated by reference herein in its entirety.

What is claimed is:

1. A sheet processing apparatus comprising:

a sheet conveying portion that conveys a sheet;

a position correcting portion that corrects a position, in a
width direction orthogonal to a sheet conveying direc-
tion, of the sheet conveyed by the sheet conveying por-
tion;

a sheet processing portion that performs processing on the
sheet conveyed by the sheet conveying portion; and

a controller,

wherein the sheet processing portion is configured to be
detachably attached to the sheet processing apparatus
and selected from among a plurality of types of sheet
processing portions, and
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wherein the controller changes an operation of the position
correcting portion according to a type of the sheet pro-
cessing portion attached to the sheet processing appara-
tus.

2. The sheet processing apparatus according to claim 1,
wherein the controller determines whether or not to operate
the position correcting portion according to the type of the
sheet processing portion.

3. The sheet processing apparatus according to claim 2,
wherein when the controller determines to operate the posi-
tion correcting portion, the sheet processing portion performs
processing on the sheet for which position has been corrected
by the position correcting portion.

4. The sheet processing apparatus according to claim 1,
wherein the plurality of types of sheet processing portions
includes:

a punching portion that forms holes in a sheet, and

a scoring portion that cuts lines in a sheet.

5. The sheet processing apparatus according to claim 4,
wherein the controller operates the position correcting por-
tion when the punching portion is attached as the sheet pro-
cessing portion, and

wherein the controller does not operate the position cor-

recting portion when the scoring portion is attached as
the sheet processing portion.

6. The sheet processing apparatus according to claim 4,
wherein the controller decreases a scoring velocity when the
sheet processing portion is the scoring portion so as to be
lower than a punching velocity when the sheet processing
portion is the punching portion.

7. The sheet processing apparatus according to claim 4,
wherein the controller increases a moving velocity at which
the position correcting portion moves the sheet when the
scoring portion is attached as the sheet processing portion so
as to be higher than a moving velocity at which the position
correcting portion moves the sheet when the punching portion
is attached as the sheet processing portion.

8. The sheet processing apparatus according to claim 1,
wherein the controller changes a moving velocity at which the
position correcting portion moves the sheet according to the
type of the sheet processing portion.

9. The sheet processing apparatus according to claim 1,
wherein the plurality of types of sheet processing portions
includes at least two of:

a punching portion that forms holes in a sheet;

a scoring portion that cuts lines in a sheet;

a perforating portion that forms perforations in a sheet;

a cutting portion that cuts a sheet; and

a stamping portion that stamps marks on a sheet.

10. The sheet processing apparatus according to claim 9,
wherein the controller operates the position correcting por-
tion when the punching portion or the stamping portion is
attached as the sheet processing portion, and

wherein the controller does not operate the position cor-

recting portion when another sheet processing portion
other than the punching portion and the stamping por-
tion is attached as the sheet processing portion.

11. The sheet processing apparatus according to claim 9,
wherein the controller decreases a processing velocity when
another sheet processing portion other than the punching
portion and the stamping portion is attached as the sheet
processing portion so as to be lower than a punching velocity
or a stamping velocity when the punching portion or the
stamping portion is attached as the sheet processing portion.

12. The sheet processing apparatus according to claim 9,
wherein the controller increases a moving velocity at which
the position correcting portion moves the sheet when another
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sheet processing portion other than the punching portion and
the stamping portion is attached as the sheet processing por-
tion so as to be higher than a moving velocity at which the
position correcting portion moves the sheet when the punch-
ing portion or the stamping portion is attached as the sheet
processing portion.

13. The sheet processing apparatus according to claim 1,
wherein the sheet processing apparatus comprises a common
driving portion that drives all types of the sheet processing
portions attached.

14. The sheet processing apparatus according to claim 1,
wherein the sheet processing apparatus comprises a sheet
skew correcting portion that corrects skew of the sheet con-
veyed by the sheet conveying portion.

15. The sheet processing apparatus according to claim 14,
wherein the controller allows the sheet skew correcting por-
tion to correct skew of the sheet conveyed by the sheet con-
veying portion regardless of the type of the sheet processing
apparatus.

16. An image forming apparatus comprising:

the sheet processing apparatus according to claim 1; and

an image forming portion that forms images on a sheet.
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17. An image forming apparatus comprising:

a sheet conveying portion that conveys a sheet;

an image forming apparatus that forms images on the sheet
conveyed by the sheet conveying portion;

a position correcting portion that corrects a position, in a
width direction orthogonal to a sheet conveying direc-
tion, of the sheet conveyed by the sheet conveying por-
tion; a sheet processing portion that performs processing
on the sheet conveyed by the sheet conveying portion;
and

a controller,

wherein the sheet processing portion is configured to be
detachably attached to the sheet processing apparatus
and selected from among a plurality of types of sheet
processing portions, and

wherein the controller changes an operation of the position
correcting portion according to a type of the sheet pro-
cessing portion attached to the sheet processing appara-
tus.



